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Phrenic neuropathy in chronic renal failure
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Abstract
Background - Peripheral neuropathy and
alterations in diaphragmatic muscle func-
tion are frequently caused by uraemia.
Phrenic nerve function in patients with
end stage renal failure, however, has not
been examined to date.
Methods -An electrophysiological study of
the phrenic nerve was performed to de-
termine its possible involvement in 32 non-
diabetic patients with end stage renal dis-
ease undergoing chronic haemodialysis.
Results - Seventeen patients had electro-
physiological signs of peripheral neur-
opathy in at least one of the investigated
nerves and 14 ofthe 17 showed pathological
phrenic nerve latencies. Delayed phrenic
nerve latencies correlated clearly with
pathological peroneal nerve conduction
velocities.
Conclusions - Phrenic neuropathy is a fre-
quent complication of uraemia.
(Thorax 1995;50:793-794)
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One of the major complications of uraemia
is peripheral neuropathy which is found in
approximately half of all patients undergoing
renal dialysis.' Diaphragmatic muscle dys-
function has also been reported to be a com-
plication of uraemia.2 Impaired diaphragmatic
muscle function has been considered to be due
to myopathy.2 Although phrenic neuropathy is
known to cause diaphragmatic weakness,34 the
presence ofphrenic neuropathy in patients with
chronic renal failure has not been investigated.
The aim ofthis study was to detect involvement
of the phrenic nerve in patients with non-dia-
betic uraemia treated by haemodialysis, and to
determine the potential correlation of phrenic
neuropathy with peripheral neuropathy.

Methods
Thirty two patients (19 men) undergoing renal
dialysis were investigated. Their ages ranged
from 14 to 69 years with a mean (SD) of 49
(13). All were on a haemodialysis programme
three times a week for a mean duration of 16
(19) months (range 3-84). The causes of renal
failure were chronic glomerulonephritis (n =
15), vascular (n = 10), pyelonephritis (n = 4),
and unknown (n= 3). Patients with diabetes

mellitus, amyloidosis, radiological cardio-
respiratory abnormalities, hepatic failure, or on
known neurotoxic medication were excluded.
All patients were studied by electrophysiology
on a day between two dialysis sessions.

Phrenic nerves were examined by the method
described previously.5 Control values for
phrenic nerve conduction studies were ob-
tained in our laboratory and did not differ
significantly from previously reported studies67
(right mean latency: 7-47 (079) ms, left mean
latency: 7 50 (087) ms). Abnormal phrenic
nerve latencies were defined as more than 2
SD beyond the mean - that is, >9 1 ms for the
right and >9 3 ms for the left phrenic nerve.
Although the compound action potentials of
all phrenic nerves were investigated, this para-
meter was not used for further analysis due to
frequent subcutaneous oedema in patients on
haemodialysis.
Median nerve (motor and sensory anti-

dromic), peroneal nerve, and sural nerve
(orthodromic) velocities were measured and
the results compared with the reference values
listed by Ludin.8 All phrenic and peripheral
nerve conduction data were recorded, analysed,
and printed using a Medelec Mystro MS 20.

Statistical analysis was performed by the Stu-
dent's t test and regression analysis.

Results
Phrenic nerve responses were abnormally pro-
longed in 14 patients, bilaterally in 13 and
unilaterally in one. In all patients there was no
significant difference between right and left
phrenic nerve latencies, with the right averaging
8 92 (1'21)ms, and the left 9 11 (1 58)ms.
The mean latency in the group with delayed
latency was 10-02 (0 68) ms (right phrenic
nerve) and 1072 (0-87) ms (left phrenic nerve).
The motor median nerve velocity was ab-

normal in five patients with a mean of
49*6 m/s. In seven cases the sensory median
nerve velocity in the forearm was beyond the
normal range (mean velocity 49 3 m/s). Pero-
neal nerve responses were obtainable in 31
patients and were abnormal in 13 (mean velo-
city 41-4 m/s). Sural nerve velocities were not
obtainable in five patients and were delayed in
12 (mean velocity 40-2 m/s).
In order to determine whether the slowing

of peripheral conduction corresponded to pro-
longation of the phrenic nerve latency we cor-
related the right phrenic motor response with
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Comelation of right phrenic
nerve latency and peroneal
nerve motor conduction
velocity (MCV) in patients
on haemodialysis (n= 31);
r= -0-56, p<0 001.
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All our patients with delayed phrenic nerve
latency showed electrophysiological signs of
peripheral neuropathy. In addition, delayed
phrenic nerve latencies correlated significantly
with pathological peroneal nerve conduction
velocity.

Since inspiratory muscle dysfunction is a
frequent clinical feature in uraemic patients2
and phrenic nerve neuropathy is known to
contribute to diaphragmatic weakness,3 the de-
tection of phrenic nerve involvement is of par-
ticular interest.

peroneal motor conduction. A significant re-
lation existed between these two variables (r=
-0-56, p<0001) as shown in the figure.

Discussion
To the best of our knowledge this is the first
study to demonstrate the occurrence ofphrenic
neuropathy in patients on chronic haemo-
dialysis. Phrenic nerve involvement has been
described in several neuropathies including
critical illness polyneuropathy, the Guillain-
Barre syndrome, brachial neuritis, hereditary
motor and sensory neuropathy type 1, por-
phyria, leprosy, and Waldenstrom's macro-
globulinaemia.910
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Abstract
Background - An investigation was car-

ried out to determine whether patients
with cystic fibrosis, their close com-

panions, and physician perceived the se-

verity ofthe disease and the level ofpatient
self care similarly.
Methods - Sixty adults with cystic fibrosis
(16-44 years), their close companion, and
physician independently completed scales
measuring their perceptions of disease
severity and patient self care on three oc-

casions over a two year period. Percentage
predicted forced expiratory volume in one
second (FEV1) and forced vital capacity
(FVC), Shwachman score, and weight for

height were recorded folowing each as-

sessment.

Results - Patients and close companions
considered the disease to be less severe
than their physician. Fifty patients (83%)
rated their health as "above/well above
average", and 49 (82%) close companions
rated the patient's health in the same way,
but only 21 (35%/6) patients were considered
by their physician to have mild disease.
Differences also emerged in the estimation
of patient self care; 48 close companions
(80%) rated patients as "very good" or
"exceilent" in their self care, compared
with 26 (44%/6) of the patients themselves.
Only nine patients (15%) were considered
to achieve this level of self care by their
physician. Over the two year period the
physician's ratings ofseverity increased in
accordance with the decline in lung func-
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